Expression of PDZ-binding kinase (PBK) is regulated by cell cycle-specific transcription factors E2F and CREB/ATF.
Earlier we reported that a novel mitotic protein kinase, PDZ-binding kinase (PBK), is expressed in primary hematopoietic neoplasms. Recent reports have suggested a role for PBK in mitotic progression. In the present study, we demonstrate that PBK is down regulated during doxorubicin induced growth arrest of HL60 promyelocytic leukemia cells at least partly due to cell cycle-specific transcriptional regulation. Furthermore, we show that transcriptional control is mostly due to binding of transcription factors E2F and CREB/ATF to two distinct binding sites within the PBK promoter. This was demonstrated by: (i) electrophoretic mobility shift assays showing transcription factor binding within the PBK promoter at the putative E2F (-146bp) and CREB/ATF (-312bp) binding sites; (ii) Western immunoblot analysis of knockdown extracts from siRNA inhibition of transcription factor expression showing that PBK protein expression is dependent upon the presence of these transcription factors; (iii) codistribution of CREB factor and PBK in cell lines of disparate tissue origin; and (iv) luciferase reporter assays showing that PBK promoter activity is dependent on factor binding at intact E2F and CREB/ATF sites. These findings may provide insight into the mechanisms that upregulate PBK expression in proliferative hematologic malignancies and down regulate its expression following growth arrest of leukemic cells.